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1. Introduction 


The genus Chaetocladius was established by Ki- 
effer in 1911, with Dactylocladius setiger Kieffer 
as the type species. The immature stages of Chae- 
tocladius are found in a wide variety of semiaqua- 
tic and truly aquatic habitats, mainly in alpine, 
arctic or subarctic areas of the Holarctic and 
Afrotropical regions. However, Chaetocladius 
on the whole as well as a number of species within 
it have been in dire need of revision for a long ti- 
me. Based on the double or single gonostylus, 
with or without crista dorsalis and virga, the ge- 
nus can be divided into two subgenera, C. (Am- 
blycladius Kieffer) and C. (Chaetocladius) 
(Sæther 1986). C. (Amblycladius) includes C. 
(Amblycladius) subplumosus Kieffer only, while 
C. (Chaetocladius) can be divided into four spe- 
cies groups based on the immature stages, the 
dentiforceps, piger, vitellinus and acuticornus 
groups, while this is only partly sustained by the 
adult males (Cranston et al. 1983, Cranston & 
Martin 1989, Stur & Spies 2011). 


Chaetocladius is a species rich genus of the 
subfamily Orthocladiinae with a worldwide 
distribution. Up to date, the genus comprises 55 
recorded species: 49 species in the Palaearctic re- 
gion, 6 in the Nearctic region, 1 in the Oriental re- 
gion, 2 in the Afrotropical region (Sublette & 
Sublette 1973, Cranston & Martin 1989, Ashe & 
Cranston 1990, Oliver etal. 1990, Harrison 1992, 
Wang 2000, Chaudhuri 2001, Yamamoto 2004, 
Makarchenko 2004, 2011, Stur & Spies 2011). 

Wang (2000) recorded only one species of 
this genus from China, C. dentiforceps Edwards. 
In this paper an additional three new species are 
described and illustrated. Five species from Chi- 
na can be included in the subgenus C. (Chae- 
tocladius). A key to the males of Chaetocladius 
from China is presented. 


2. Material and methods 


The morphological nomenclature used in this pa- 
per follows Sæther (1980). Abbreviations used in 
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Table 1. Abbreviations used in present study. 





fe, ti, tata, Femur, tibia and tarsal segments 1-5 


P, =P, Legs 1-3 

R Vein radius of wing, which splits into branches R, R,,,and R,,, 

AR Antennal ratio: ratio of length of apical elongated flagellomere plus any flagellomeres distal 
to it divided by combined length of the more basal flagellomeres 

VR Venarum ratio: ratio of length of Cu to length of M; Cu: vein cubitus of wing, often splitting 
into two branches; M: vein media of wing, usually situating in middle and below vein R 

LR Leg ratio: ratio of metetarsus to tibia 

BV “Beinverhaltnisse”: combined length of femur, tibia and basitarsus divided by combined 
length of tarsomeres 2—5 

SV “Schenkel-Schiene-Verhaltnis”: ratio of femur plus tibia to metatarsus 

BR Bristle ratio: ratio of longest seta of ta1 divided by minimum width of ta, measured one third 
from apex 

HR Hypopygium ratio: ratio of length of gonocoxite to the length of gonostylus 

HV Hypopygium value: ratio of total length to length of gonostylus times 10 





this paper are explained in Table 1. The material 
examined was mounted on slides following the 
procedure outlined by Sæther (1969). Measure- 
ments are given as ranges followed by the arith- 
metic mean, when there are three or more speci- 
mens measured, followed by the number mea- 
sured (7) in parentheses. All types are deposited 
in the College of Life Sciences, Nankai Univer- 
sity, China (BDN). 


3. Taxonomy 


3.1. Chaetocladius absolutus 
Wang, Kong & Wang, sp. n. Fig. 1 


Type material. Holotype male (BDN No. 012), 
CHINA: Tibet, Mt. Shergmla, west side (29°39’ 
N, 91°09’ E), sweeping net, 1 male, 29.IX.1997, 
T. Solhoy & J. Skartveit leg. 

Diagnostic characters. C. absolusus sp. n., 
by having nearly circular inferior volsella, can be 
separated from other known species of the genus, 
except C. artistylus Bhattacharyay Chaudhuri, 
1993. From the latter it can be separated by its 
virga composed of tapering spines and well de- 
veloped anal lobe. 

Description. Measurements (n=1 male). Total 
length 4.75 mm. Wing length 3.35 mm. Total 
length / wing length 1.42. Wing length / length of 
profemur 2.91. 

Coloration. Head and thorax brown, and ab- 
domen yellowish brown. Wing nearly transpar- 
ent. 





Fig. 1. Chaetocladius absolutus Wang, Kong & Wang, 
sp. n. — a. Wing. — b. Spurs of posterior tibia. — c. Hy- 
popygium. 


Head. AR 2.57. Temporal setae 12 including 7 
inner verticals, 3 outer verticals and 2 post- 
orbitals. Clypeus with 14 setae. Tentorium 210 
um long, 50 wide. Palpomere lengths (in um): 17, 
29, 114, 88, 132. Length ratio of palpomeres 5/3 
1.16. 

Wing (Fig. la). Scarcely punctate. Anal lobe 
well developed. VR 1.0. Costal extension 50 um 
long. R with 19 setae, R, with 2 setae. Brachiolum 
with 1 setae. Squama with 32 setae. 

Thorax. Dorsocentrals 12, acrostichals 10, 
prealars 7, scutellars 9. 

Legs. Spur of fore tibia 95 um long, of mid 
tibia 26 pm and 29 um long, of hind tibia (Fig. 1b) 
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Table 2. Lengths (in um) and proportions of leg segments of male Chaetocladius absolutus Wang, Kong & 


Wang, sp. n. For abbreviations, see Table 1. 








fe ti ta, ta, ta, ta, ta, LR BV SV BR 
P, 1,150 1,450 1,125 575 450 275 150 0.78 2.57 2.31 1.64 
P, 1,230 1,400 740 410 310 210 140 0.53 3:15 3.55 1.67 
P, 1,330 1,700 1,010 590 420 260 160 0.59 2.83 3.00 2.38 





80 um and 30 um long, lateral denticles strong. 
Tibial comb 48 um long. Pseudospur of mid ta, 30 
um and 31 mm long, of ta, 30 um and 33 mm 
long, of ta, 23 mm long; of hind ta, 28 um and 30 
um long, of ta, 29 um and 31 um long, of ta, 25 
mm long. Width at apex of fore tibia 50 um, of 
mid tibia 48 um, of hind tibia 50 um. Lengths (in 
um) and proportions of legs in Table 2. 

Hypopygium (Fig. 1c). Anal point slender 50 
um long, 53 um wide at the base, with 7 setae on 
it. Laterosternite IX with 6 setae. Phallapodeme 
93 um long; transverse sternapodeme 138 um 
long. Virga 60 um long, composed of tapering 
spines. Gonocoxite 211 um long. Inferior volsella 
single, semicircular, with 14 long setae. Gonosty- 
lus 110 um long, with short crista dorsalis. 
Megaseta 13 um long. HR 1.92, HV 4.32. 

Distribution. Collected in Tibet Autonomous 
Region in Oriental China. 

Etymology. From Latin, absolute, which 
means developed and refers to the wing with de- 
veloped anal lobe. 


3.2. Chaetocladius dentiforceps (Edwards) 


Spaniotoma dentiforceps Edwards, 1929: 346. 
Chaetocladius dentiforceps (Edwards), Wang 
2000: 635. 


Material examined. Inner Mongolia Autono- 
mous Region, Mordaga National Forest Park 
(51°14? N, 120°46’ E), sweeping net, 1 male, 
8. VIL 1988, W. Bu leg. 

Diagnostic characters. The species can be 
separated from other members of the genus by 
having small anal point and small inferior 
volsella, gonostylus nearly right angled at the 
end, and length ratio of palpomeres 5/3 < 1. 

Description. Measurements (n=1 male). Total 
length 3.37 mm. Wing length 2.18 mm. Total 


length / wing length 1.55. Antenna with 13 
flagellomeres; AR 1.70. Anal lobe weakly devel- 
oped, VR 1.05. R with 6 setae, R, with 1 seta. 
Anal point short, about 25 um long, with 8 setae 
on it. Laterosternite IX with 8 setae. Phalla- 
podeme 80 um long; transverse sternapodeme 
100 um long. Virga 40 um long. Gonocoxite 207 
um long. Inferior volsella small, with 10 setae on 
it. Gonostylus 92 um long. Megaseta 11 um long. 
HR 2.25, HV 3.67. 

Distribution. Recorded in Europe. Occurs in 
Palaearctic (Inner Mongolia Autonomous Re- 
gion) China. 


3.3. Chaetocladius oyabevenustus 
Sasa, Kawai & Ueno 


Chaetocladius oyabevenustus Sasa, Kawai & 
Ueno 1988: 50; Yamamoto 2004: 13. 


Material examined. Zhejiang Province, 
Tianmushan Natural Conservation area (30°12’ 
N, 119°23’ E), light trap, 4 males, 12.X1.1998, H. 
Wu leg. 

Diagnostic characters. This species can be 
separated from other members of the genus by 
having broad and roughly rectangular inferior 
volsella, costa not extending the tip of R, ,... 

Description. Measurements (n=4 males). To- 
tal length 2.13—2.70, 2.38 mm. Wing length 1.70- 
1.90, 1.83 mm. Total length / wing length 1.12— 
1.44, 1.31. Antenna with 13 flagellomeres; AR 
1.37-1.78, 1.57. VR 1.00-1.07, 1.04. R with 11- 
14, 12 setae, R, with 0-2, 1 setae. Anal point slen- 
der, about 50-53, 51 um long. Laterosternite IX 
with 5—6, 5 setae. Phallapodeme 66-80, 72 um 
long; transverse sternapodeme 88-125, 101 um 
long. Anal point slender, tapering. Virga slender, 
with thin spines, about 30 um long. Gonocoxite 
150-170, 161 um long. Gonostylus simple, 48— 
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53, 51 um long, widest in the middle. Megaseta 
10 um long. HR 3.08-3.40, 3.20; HV 4.01-5.62, 
4.76. 

Distribution. Recorded in Japan (Sasa, Kawai 
& Ueno, 1988). Occurs in Oriental (Zhejiang pro- 
vince) China. 

Remarks. This species has been described in 
detail by Sasa, Kawai & Ueno (1988), and this is 
the first record from China. It should be men- 
tioned that specimen from Japan has no costal ex- 
tension and an AR of 2.27, while the C extension 
and the AR of the Chinese specimen are 25 um 
and 1.37—1.78, respectively. 


3.4. Chaetocladius tibetensis 
Wang, Kong & Wang, sp. n. Fig. 2 


Type material. Holotype male (BDN No. 1252), 
CHINA: Tibet, Naqu Region, Zayu Town 
(28°38’ N, 97°30’ E), sweeping net, 28.V.1987, 
C. Deng leg. 

Diagnostic characters. Just as C. orientalis 
Chaudhuri & Ghosh, 1982 and C. artistylus 
Bhattacharyay & Chaudhuri, 1993, the new spe- 
cies also has a very narrow gonostylus. The most 
obvious characteristic by which the new species 
can be separated from those two and from other 
members of this genus is the virga with a symmet- 
rically hooks-shaped end, which is unique in this 
genus. In addition, the new species has a longer 
anal point than C. artistylus (65 vs. 36 um), and 
C. artistylus has a broader inferior volsella. 

Description. Measurements (n=1 male). Total 
length 3.46 mm. Wing length 2.58 mm. Total 
length / wing length 1.34. Wing length / length of 
profemur 2.29. 

Coloration. Head black. Thorax and abdomen 
blackish brown. Wing nearly transparent. 

Head. AR 0.49. Temporal setae 14 including 1 
inner verticals, 6 outer verticals and 7 








Fig. 2. Chaetocladius tibetensis Wang, Kong & Wang, 
sp. n. — a. Wing. — b. Spurs of posterior tibia. — c. Hy- 
popygium. 


postorbitals. Clypeus with 8 setae. Tentorium 141 
um long, 44 wide. Palpomere lengths (in um): 26, 
44, 154, 97, 224. Length ratio of palpomeres 5/3 
1.45. 

Wing (Fig. 2a). Scarcely punctate. VR 1.05. 
Costal extension 30 um long. R with 23 setae, R, 
with 8 setae, R, , with 29 setae. Brachiolum with 
1 setae. Squama with 9 setae. 

Thorax. Dorsocentrals 19, acrostichals 5, 
prealars 4, scutellars 7. 

Legs. Spur of fore tibia 70 um long, of mid 
tibia 35 um and 22 um long, of hind tibia (Fig. 2b) 
70 um and 25 um long, lateral denticles strong. 
Tibial comb 75 um long. Pseudospur of mid ta, 20 
um and 24 mm long, of ta, 22 um and 26 mm 
long, of hind ta, 19 um and 24 um long, of ta, 14 
um and 28 um long. Width at apex of fore tibia 50 
um, of mid tibia 48 um, of hind tibia 50 um. 
Lengths (in um) and proportions of legs in Table 
3 


Hypopygium (Fig. 2c). Anal point slender 65 
um long, 50 um wide at the base, with 14 setae on 


Table 3. Lengths (in um) and proportions of leg segments of male Chaetocladius tibetensis Wang, Kong & 


Wang, sp. n. For abbreviations, see Table 1. 








fe ti ta, ta, ta, ta, ta, LR BV SV BR 
P, 550 625 400 200 125 75 50 0.64 2.81 2.47 2.30 
P, 575 500 225 125 100 50 50 0.45 3.51 4.13 2.27 
P, 550 600 375 200 125 75 50 0.63 3.27 3.26 2.67 
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it. Laterosternite IX with 10 setae. Phallapodeme 
70 um long; transverse sternapodeme 130 um 
long. Virga 70 um long, with symmetrically 
hooks-shaped end. Gonocoxite 176 um long. In- 
ferior volsella double, with 10 long setae on the 
big one, and the small one bare. Gonostylus 70 
um long. Megaseta 11 um long. HR 2.51, HV 
4.94. 

Distribution. Collected in Tibet Autonomous 
Region in Oriental China. 

Etymology. Named after the type locality (Ti- 
bet). 


3.5. Chaetocladius triquetrus 
Wang, Kong & Wang, sp. n. Fig. 3 


Type material. Holotype male (BDN No. 07183), 
CHINA: Liaoning Province, Dandong City, 
Kuandian Autonomous County (40°43’ N, 
124°47’ E), 22.1V.1992, light trap, J. Wang leg. 

Diagnostic characters. Some species also 
have virga consisting of long spines, such as C. 
elegens Makarchenko & Makarchenko, 2001 and 
C. unicus Makarchenko & Makarchenko, 2001, 
while the new species can be separated from them 
by having virga with four long divergent spines, 
VR lower, squama with 28 setae. 

Description. Measurements (n=1 male). Total 
length 3.50 mm.Wing length 2.13mm. Total 
length / wing length 1.65. Wing length / length of 
profemur 2.69. 

Coloration. Head, thorax and abdomen black. 
Legs blackish brown. Wing nearly transparent. 

Head. AR 2.00. Temporal setae including 3 
inner verticals, others not clear. Clypeus with 10 
setae. Tentorium 140 um long, 25 um wide. 
Palpomere lengths (in um): 25, 75, 140, 100, 150. 
Length ratio of palpomeres 5/3 1.07. 

Wing (Fig. 3a). Scarcely punctate. Anal lobe 
slightly reduced. VR 0.94. Costal extension 30 
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Fig. 3. Chaetocladius triquetrus Wang, Kong & Wang, 
sp. n. — a. Wing. — b. Spurs of posterior tibia. — c. Hy- 
popygium. 


um long. Brachiolum with 1 setae. Squama with 
28 setae. 

Thorax. Dorsocentrals 12; acrostichals 7; pre- 
alars 6; scutellars 4. 

Legs. Spur of fore tibia 53 um long; of mid 
tibia 18 um and 23 um long; of hind tibia (Fig. 3b) 
61 um and 22 um long, lateral denticles strong. 
Tibial comb 53 um long. Pseudospur of mid ta, 25 
mm and 32 mm long, of ta, 26 mm and 33 mm 
long, of hind ta, 30 mm and 37 mm long, of ta, 20 
mm and 30 mm long. Width at apex of fore tibia 
50 um, of mid tibia 44 um, of hind tibia 66 um. 
Lengths (in um) and proportions of legs in Table 
4. 


Hypopygium (Fig. 3c). Anal point 92 um 
long. Tergite IX with 18 setae. Laterosternite IX 
with 7 setae. Phallapodeme 105 um long; trans- 
verse sternapodeme 120 um long. Virga 35 um 
long, apparently with 4 long, divergent spines. 
Gonocoxite 233 um long. Inferior volsella dou- 
ble, each lobe of nearly the same size, with 16 
setae. Gonostylus 88 um long, with low and short 


Table 4. Lengths (in um) and proportions of leg segments of male Chaetocladius triquetrus Wang, Kong & Wang, 


sp. n. For abbreviations, see Table 1. 








fe ti ta, ta, ta, ta, ta, LR BV SV BR 
P, 790 1,075 640 400 260 180 110 0.60 2.64 2.91 3.00 
P, 900 910 440 250 175 120 110 0.48 3.44 4.11 2.60 
P, 950 1,100 600 360 250 140 80 0.55 3.19 3.42 2.83 
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crista dorsalis. Megaseta 13 um long. HR 2.65, 
HV 3.98. 

Distribution. Collected in Liaoning province 
in Palaearctic China. 

Etymology. From Latin, triquetrus, triangular, 
referring to the divergent virgal spines. 


4. Key to adult males 
of Chinese Chaetocladius 


1. Anal point bare, gonostylus with convex lat- 
eral margin 2 
— Anal point with short setae, gonostylus with- 
out convex lateral margin 
C. oyabevenustus Sasa & Okazawa 
2. AR < 1.0, gonostylus obviously narrow or 
slender 
C. tibetensis Wang, Kong & Wang, sp. n. 
— AR> 1.5, gonostylus not narrow or slender 3 
3. Anal lobe well developed 4 
— Anal lobe not developed or reduced 
C. triquetrus Wang, Kong & Wang, sp. n. 
4. Inferior volsella semicircular, anal point 50 
um long 
C. absolutus Wang, Kong & Wang, sp. n. 
— Inferior volsella small, not semicircular, anal 
point less than 50 um long 
C. dentiforceps Edwards 
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